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(57) Abstract: Compounds of the general 
formula (IA) or salts thereof, useful as 
fluorescent probes for the quantitation 
of zinc: (IA) wherein R 1 and R 2 are 
each hydrogen or a group of the general 
formula (A) (wherein X 1 , X 2 , X 3 and X« 
are each hydrogen, alky], 2-pyridyImethyl, 
or an amino-protective group; and m and 
n are each 0 or 1), with the proviso that 
both R 1 and R 2 must not be hydrogen; R 3 
and R 4 are each hydrogen or halogeno; R 5 
and R 6 are each hydrogen, alkylcarbonyl, 
or alkylcarbonyloxymethyl; and R 7 is 
hydrogen or alky I. 
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* 

■ 

* 

V^flTV^. Wft&yt7v3-7b LXs #J;Lkf x TSQ (Reyes, J. G. , et al. , 
Biol. Res., 27, 49, 1994), Zinquin ethyl ester (Tsuda, M. et al. , Neurosci. , 
17, 6678, 1997) % Dansylaminoethylcyclen (Koike, T. et al. , J. Am. Chem. Soc. , 
118, 12686, 1996), Newport Green (Molecular Probe #.<D$ $ n 7Xh Z> 
"Handbook of Fluorescent Probes and Research Chemicals" 6th Edition by 
Richard P. Haugland pp. 531-540) ft^lWb^tlTV >5 0 
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H 3 CO 




HOOC 





Newport Green 




Dansylaminoethyl- 
cyclen 



U^L^t>, TSQ, Zinquin, Xt4 Dansylaminoethylcyclen £/fll^c$!l^ 

■en, m&&mwi<om&yti:m^z it #>\c (tn^'ti. &&&&& 

367nm, 368nnu RXfi 323nm ~Ch 5„) , ;Lftfe<&ffi»£3te^n — :/&£ft3R(&ilB£ 

J$X^, 17, pp. 584-595, 1998), MORKCJUJiSX £ 

(NADH ^7 9bfVai*S*i-***) (CtS^^g^^-TV^V^Pp^^fcSo 
Sbfc, Dansylaminoethylcyclen rifiyj£B3M£t*2£i& $ ##i~33a^0>iIV\ -fftfr 
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yr v ui/oz /33 PCT/JPOl/01503 

l#f«J#. 42, pp. 171-176, 1997), T S QOJnfftt^ffiV^ 

■ 

Newport Green f±g&£<DBje3te"?ilB;fe£rfTfc;i3 3EI&>f £ ©77 

♦ 

* • 

&mxhZ> 0 #36§>l©»JfcllJBW:, ±E<z>#!R**ri"S^^«j*^tfffi«& 

<5 <t <fo <5 0 

TB/fc-f 5 - i SrUfcti 11-40325 btt* ?>ICflF5t*»*i % 

tiho (i) $ § >fk-a-#; r k mm t £ JIM L , 3£ V ^ 

f£Tz<Dx\£&ft<Dm&&i&&xiEm^m&BiizmfeX'% zzt £ jim 
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* 

X 2 

X^N-tcHj-CHj-Nj^CHj-CHj-Ni^p- ... 

• L Li 

X 3 x 4 

(5£tK x\ x 2 , x\ x 4 tezh^Mkmz.imu 1 }-. T/^^m, 2-wj 

#Alf R 4 It^tim^fCTK^li^Xli/N p ^DK^tf t ; R'&tf R 6 ttZti? 




» 

TIB©— #5£(IIIA)XW:(IIIB) : 




R'St; R^^iiMilc^iK^XIiTIS©^ (B) : 

■ 
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. X 11 — N— [cH 2 -CH 2 -N-J [cH 2 -CH 2 -n] 




Y li-CO-NH-Xfi-NH-CO-^^ L ;R 23 &tf R 24 f4*;K^;|xM&fc*£jEFy-XW:^ o ^ 
>-JDj(^£^L ;R 2S S.T/ R 26 li-tn^tUftAfcTk*^, T/U^r^*yu#=/US, 

Mo 

v^#2£ ; SlS^tywi^fe-cfco-c, TfScDIg: (a) ±|a-^(i) % - 
«5$;(IIK Xfi-jKiSUlI) "C^£*L5fc3^ (fc£U7SyS<DftSSasSA$ 
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* 

■ 

±E-«5t(lK -ft* (II), Xtt-«S(III)t?*$n5<k^«5 (tztcLT^ 

mzmtz, *is^©ii&t3t/D-^ (fl:^*2i) ^ffiis-r^-y^LT^ti 
#fnmt*mfttf vr$ i/n#*m-tz> acf-i <b it^ufe^msr^-r, 

18 Sr JfcMi f 5 fc #> cd § & <DJB«B 

B*m¥fWtttim% 2000-50869 ^mmm<Dm^^±xmm t vx^mmmcom 
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~ 4 mourn, ft&m, m$t. x\t^hmm^t>^h^7 vu^/uassr* 

^/US> n-/nt;H, ^y^otVU^ v'^n7 e ntVuS, n-^fvUg, 
sec -y^/^Sx y^/^S, t e r t d/p £VM 5vU 

^x^nfisBtt-k^om&teti* &mm*. %mm*, x\*3t 

'So 

■ 

• > 

^ ♦ y ^ • W-fei/^. (Protective Groups in Organic Synthesis)^ if 

]}—y (T. W. Greene) 1\ v> a y • !7-f y — • 7 > K ♦ t^X • ^ a — # U 
Ay-yY (John Wiley & Sons, Inc.) (1981 ¥) ¥ £#J$-f3 i t ftX% 5„ 

±SE-jR^:(iA)xt5 (ib) icssv^t, R'uvieotti 

f*/* 7 -^(IIIA)^t5(IHB)tC*3^-C, -<^^y^±tCg^-rS Y 
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±fE-j&5t (IA) RXJ- (IB) X*m £ ti% V ^T , R 1 R 2 <D V ^Ttl^^-^ 
n^lTfcO, X' ^TKiJI^ ^ i^jfj t < , r^m-a-tC X'&tfX 2 

# <b 1 k 2- tr y >vm ^vu£t?*> zzt twt- tv\ frv r 6 t Lxttfrmm* 

±IS-^(niA)S^(liiB)-e*$tLS<b-a-^i{i:*3^T, R 21 S.t>* R 22 tf>^Ttl, 
^•at*s#* LV\ ±|E— IS:iS:(IIIA) < RtJ«(IIIB)-C^$ti'5^^^^^-C> p 

« 

x u St>*x ,2 ^<h fcfc 2- try SM^fVV*^ LV\, R 23 ^ R 24 # 

LT tt*3fPE-7-dS»* L < » * — ^>^Offi^T*« R 25 JtU 5 R 26 ^ T -fe 5vu 

±is-«s: (i) * v ^ u (i 1 1) -e* $ n 5 w ^fc^te&ttMx M&mtttia ■ 

* ■ 

LT#£-r5^#-et5„ fife#aoifit t-cii, wttf, 

MUtLXits 1-hV$J»m.. *V#AVL* JJ/isisVAm.. "*r**sVJ*W3:Z 
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±IB-^(IA) % (IB), (II), (IIIA), RXMlUB)X'i&£ti5%:%W<Dik^m 
®^T*fcS<fc^£-$:5*;(IB) tcjoVN-CR 7 ^7K^^-efc-5^^fi£^'t4^ 

(I I IB) K is ^ t R 27 # tK^ H tf *> * < k£® m&ft m S t x i^s „ r. <n X 
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±fE-j&5t(Ih — Jtt5t (II) , &tf-jR*(III)t?*$ii5*55W©'fk^ (T 

fimvhz, ±ia-«s;(i) % -/BSSUi), xf4-»«:(iii)-c*$tu5*»Mo 
ib-jr^: (nxmztiz jtMw b ft 5 #a» ?> a»* *l £ - j? & & 



491nm &lM92nnu *3tS[S^ 513nn 514nm "Cfc 9 » 1~10^M^ 

oit&gxm^tzM&fc ionMUT(om&<Dm§S'( *y&mfc-fzz t&»imx 
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m t x to v % ftm&K&siB t % ^^y-^cx^xm 

r ir^BH^fcfe, $BJl&ftK;gB#PiS)£ £'3;5;ii:#-e#5 0 %ot, {b£4fc 22 

* 

mmm 

a 

■ 

#j i : \k§m 6 <a<g-/& 

4-7^7/l'tl/t^/'(l) 2. 5g (7.2mmol) £ 50 ml <D f;l/^;UA7 5 

* 

KIC&^bfcMfC ^tti/^A5.2g (l6mraol) ^P^Lfeo itt^T. Z<Dfe 
m^M^t'^u^^m 3. 1 ml (15 mmol) £;!JD*U £ffi-C 1 B#IBJ«#L;fc„ Rffc 
^Sr^liiti^-CiiiaL, i^^f/^;i/A7^ K^£ETS*lfct> S/yay/u 
#?A-0*l!«U <fc£»4fc 2 (3. 6 g) *miZo &£@# 0 «97% 0 
'H-NMR (CDC1 3 , 300 MHz) : 7. 19 (m, 1H) , 7. 02 (d, 2H, J = 2. 4) , 6. 93-6. 94 (m, 
2H) , 6. 88 (d, 2H, J = 8. 7) , 6. 77 (dd, 2H, J = 8. 7, 2. 4) , 4. 06 (br, 2H) , 1. 34 
(s, 18H) 

MS (FAB) :516(M*+1) 

m. p. 206-208*C (t< 9 J — frfrbW ££0 

it&V02 (1.0 g, 2.0 mmol)£fc°y i/V 15 ml K&^U 4-= bvOlfyZ 
/W#=/U?ny K 1.2 g (5.3 mmol) &JUx.fc®L i^6l^|»Lfc 0 f D 

■ 

16 
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&mft 0 «88%„ 

'H-NMR (CDClj, 300 MHz) : 
• 8.33 (d, 2H, J = 9.0), 8.05 (d, 2H, J = 9.0), 7.69 (d, 1H, J = 2.2), 7.45 
(dd, 1H, J = 8. 2, 2. 2) , 7. 07 (d, 1H, J = 8. 2) , 7. 06-7. 04 (m, 2H) , 6. 77-6. 74 
(m, 4H), 1.36 (s, 18H) 
MS(FAB):701(r+l) 

m.p. 245-247*C &Wt^ s ?fl' + tt-^*D->frbftM) 

3 (0. 97 g, 1. 4 mmol) £ 25 ml <D*S* ^/V^/V&T ^ K(C^ Lfc*gf£ 
. ^^-fev-^AO.48 g (l.5mmolh 1.3 m l (14 mmol) £ 

fll*., 60'CT-20^jS^Lfco S^fvMvWxTS KfcBJETSSU Sfflfct?- 

/v5o ra i»Lfc„ z<Dmm^/^mm^, fia^jfiTK-cft^* a®-*- 

»»U <b^4 (0. 78 g) £#fc 0 S£g|# 0 »70% o 
'H-NMR (CDClj, 300 MHz) : 

8.38 (d, 2H, J = 9.0), 7.86 (d, 2H, J = 9.0), 7.76 (d, 1H, J = 2.0), 7.45 
(dd, 1H, J = 8.0, 2.0), 7.17 (d, 1H, J = 8.0), 7. 08 (m, 2H), 6.85-6.84 (ra, 
4H), 4.01 (t, 2H, J = 6.8), 3.45 (t, 2H, J = 6.8), 1.37 (s, 18H) 
MS (FAB): 807, 809 (MM)' 

m.p. 280-281^ (T± h =■ h V A^&f&M) 

(0. 10 g, 0. 13 mmol)£T-fe h= h ]} ;V A ml B$it#}) 
£A55 mg (0.33 mmol) % ^Mt> V ?i*43 mg (0.31 mmolK 2, 2' -*J h°=t ]) jVT 
? V 78 mg (0. 39 mmol) *M%.X 14 B^ffiigaK Lfc. T± h~ h y ,^£$J£T@ 

®JETg*L, '>y*y/V*9A(CJ;?Jtt|!{bT, (80 mg) &»fc 0 & 

17 
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'H-NMR (CDClj, 300 MHz) : 

■ 

8.47-8.45 (m, 2H), 8.32 (d, 2H, J = 9.0), 7.77 (d, 2H, J = 9.0), 7.69-7.61 
(m, 3H) ; 7. 61 (d, 2H, J = 7. 9) , 7. 27-7. 23 (m, 1H) , 7. 14 (m, 2H) , 7. 07 (d, 
2H, J = 2.2), 6.99 (d, 1H, J =8.0), 6.82 (dd, 2H, J = 8. 6, 2.2), 6.72 (d, 
2H, J = 8.6), 3.82 (s, 4H), 3.82 (m, 2H), 2.72 (t, 2H, J = 6.4), 1.37 (s, 
18H) 

MS. (FAB): 926 (MM) 

(34mg, 37 final) &4ml<Di?* s ?-/l>7lvi,&T 5 Kfc»*»Ufc**»C, 
#<g£;27 !) £ A 26 mg (0.19 mmol), f t7i/-;l/'l2/il (0. 12 mmol) SrvtlDx., 
M"C 3 mmtftW b fc 0 imikX V V A 70 mg (l. 2 mmol) £ 1 ml <D * * J —/V 

1 1 mi <Dfr\zm>i>tcfemt:Rfo&&mz.toz., mut 20 n#ffljg#Lfc 0 

m&mt. 2NM2 ml %mz-tl&, M£^/IT@ifeL/Co ;->V 10 ml 

\zmm^xw^\^tz.m^ ^^/-^^jET@*tfe 0 ait^M hplc 

§£U fc^HfcB (15 mg)£#fc 0 ^feSfto W70% o 
'H-NMR (CD3OD, 300 MHz) : 

8.61-8.59 (m, 2H), 8.04-7.98 (m, 2H), 7.63 (d, 2H, J = 7.9), 7.51-7.46 (m, 
2H), 7.14 (d, 1H, J = 2.0), 7.02 (d, 2H, J = 9.0), 6.95-6.87 (m, 4H), 6.79 
(dd, 2H, J = 9.0, 2.4), 4.46 (s, 4H), 3. 50 . (t, 2H, J = 6.0), 3. 25 (m, 2H) 
MS(FAB):573(M*+1) 

m 2 : \\&m 12 <D&J$ 

flS^Hfe 2 <D&lfc t NtilfC LT , 5-TS. / y/V7>TU±4 ^(7) 3.5 g (10 mmol) 

ti*bs (4.4 g)£f§fc„ SfeHfo, W84%, 

X H-NMR (CDC1 3 , 300 MHz) : 

7.77 (d, 1H, J = 7. 9), 7.01 (d, 2H, J = 2.0), 6.95 (d, 2H, J = 8. 6), 6.80-6.75 

18 
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(m, 3H), 6.22 (d, 1H, J = 1.7), 4.21 (br, 2H), 1.36 (s, 18H) 
MS(FAB):516(M*+1) 

m.p. 161-163t: ^kSfeS) 

4 

it&ms (3.6 g , s.$mo\)frbfc&®3<D&j&mbmm^xft,&m9 (4.1 

g)£#fc 0 &£@#„ JfcSjS84% 0 
! H-NMR (CDCI3, 300 MHz) : 

8.61 (br, 1H), 8.20 (d, 2H, J= 9.0), 7.88 (d, 1H, J = 8.3), 7.81 (d, 2H, 
J = 9.0), 7.33-7.29 (ra, 1H), 7.05 (d, 2H, J = 2. 2), 6.84 (d, 1H, J= 1.8), 
6.74 (dd, 2H, J = 8. 6, 2.2), 6.69 (d, 2H, J = 8.6), 1.38 (s, 18H) 
MS (FAB) : 701 (M*+l) 

m. P . i89-i9it: (mm^?-/i'+n-~.*-y->frb¥iifk&) 

it&y>)9 (0.51 g, 0.73 JWoUfrbfc&tfoAO&j&mbFimzLXik&Vo 10 
(0.35 g)£#fc 0 6£@# 0 lfc^60%„ 
'H-NMR (CDC1 3 , 300 MHz) : 

8.11 (d, 2H, J = 9.0), 8.10-8.09 (m, 1H), 7.71 (dd, 1H, J = 8. 2, 1.8), 7.56 

(d, 2H, J = 9. 0) , 7. 02 (d, 2H, J = 2. 2) , 6. 86 (dd, 2H, J = 8. 6, 2. 2) , 6. 79 

(d, 2H, J = 8. 6), 6.43 (d, 1H, J = 1.8), 3.85 (t, 2H, J = 6.6), 3.40 (t, 2H, 

J = 6. 6) , 1. 38 (s, 18H) 

MS (FAB): 807, 809(^+1) 

m. p. 268-269°C (T± h~hV /I'd* & 

10 (0.31 g, 0.38 imol)frbik&!&5<D&J&fe}:mm\ZLXik&V>) 11 
(0. 27 g) fcftfc. &3tfe@fto 75%„ 
'H-NMR (CDCI3, 300 MHz) : 

8.45-8.42 (m, 2H), 8.06 (d, 2H, J = 9.0), 7.96 (d, 1H, J = 8. 3), 7.64-7.59 

* 
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* 

(m, 2H), 7.52 (d, 2H, J = 9. 0), 7.53^7.50 (m, 1H), 7.33 (d, 2H, J = 7.7), 
7. 17 (m, 2H). 7.00 (d, 2H, J = 2.2), 6.78 (dd, 2H, J = 8. 6, 2.2), 6.64 (d, 
2H, J = 8.6), 6.48 (d, 1H, J = 1.3), 3.71 (s, 4H), 3.67 (t, 2H, J = 6.2)', 
2.67 (t, 2H, J = 6.2), 1.37 (s, 18H) 
MS (FAB) :926(M*+l) 

m.p. 146-148t 0»*y-— /VA^SJgft) 

it&VOU (20 rag, 22timl)1!>*t>{t&to6(D&f£mhm&\Z\*X{t&bl2 (6.6 
mg)£#fc 0 f§£@# 0 HX*53% 0 
'H-NMR (CD 3 OD, 300 MHz) : 

8.44-8.42 (m, 2H), 7.94-7.88 (m, 2H), 7.60 (d, 1H, J = 8.4), 7.49 (d, 2H, 
J = 7. 9), 7.45-7.41 (m, 2H), 6.71 (br, 1H), 6.65 (d, 2H, J = 2. 4), 6.61 (d, 
2H, J = 8.8), 6.51 (dd, 2H, J = 8. 8, 2.4), 6.02 (d, 1H, J = 1.8), 4.30 (s, 
4H) , 3. 28 (t, 2H, J = 6. 0) , 3. 03 (t, 2H, j = 6. 0) 
MS (FAB) : 573 (IT+1) 

013 

4b&Vo 15 <d&i& 

4-~ Fn7 ^/W^&ItK^. (13) 16 g (84 mmol) t 4-f u u ; (14) 

24 g (0. 17 mol)£r 250 ml ©^^y^^yitC^L, T/V^T, 80^t?60 

SSLt, fb£*#J 15 £37 g»fc. Ifc^*. 

{b-a-^ 16 

-ft-a-^ (15) 20 g (45 mmol) £tK 700 ml m\^t V V >? J* 9 7kfP^ 

54 g (0. 23 mol) iMitt Y V 9 J* n *fP^ (tKM^ h !) $ J*t>m 70 %) 
20 g (0. 25 mol)^x.T, T^^T"? 2 0 B^Sftc Lfc 0 ^S^fMLfc^ 

20. 
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fc* m.Wt&MZ-X pH Sr3-.4tLfc 0 IffflLfciMjISfLt, (16)5: 
19 g#fc 0 



te£#> 17 (D&fft, 

it£®> (16) 4.4g (llmmoD^^'fb^ (2) (D&f&mt LXit^ (17) 

3. 9 g £#fc 0 JR$ 62 %„ 

MS (FAB) : 584, 586, 588 (JT+1) 
18 18' <D&f& 

ib&Vo (17) 3.8 g (6.5 mmol) 2> Mb-S^ (3) <D&f&&bmn\ZLTik&%> 

(18) £rl.9 g> <ft£#> (18* ) £ 1.8gt#fc 0 I&sMbl^ (18)38?Ub^ (18* ) 
35 % 

ik&ltB (18): 

'H-NMR (CDC1 3 , 300 MHz) : 8.38 (d, 2H, J = 8. 7), 8.07 (d, 2H, J = 8. 7), 7.72 
(d, 1H, J = 2.1), 7.48 (dd, 1H, J = 8.1, 2.1), 7.12 (d, 1H, J = 8. l), 7.11 
(s, 2H), 6.77 (s, 2H)., 1.40 (s, 18H) 
MS (FAB) : 769, 771, 773 (MM) 
(18' ): 

'H-NMR (CDC1„ 300 MHz) :8.26 (d, 2H, J = 8.6), 7.93 (d, 1H, J = 8.4), 7.84 
(d, 2H, J = 8.6), 7.27 (dd, 1H, J = 8. 4, 2.0), 7.13 (s, 2H), 6.99 (d, 1H, 
J = 2.0), 6.75 (s, 2H), 1.42 (s, 18H) 
MS (FAB) : 769, 771, 773 (M*+l) 

ik&VS 19 <D&f& 

it&M (18) 1.5 g (2.0 mmoD^Mfc^ (4) <D&f&&b WimK LXlt&Vo 

(19) & 1. 2 g fttc 0 ®.m 66 % 

'H-NMR (CDC1„ 300 MHz) : 8.39 (d, 2H, J = 9.0), 7.85 (d, 2H, J = 9.0), 7.79 
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(d, 1H, J = 2.0), 7.51 (dd, 1H, J = 8.2, 2.0), 7. 18 (d, 1H, J = 8.2), 7. 14 

(s, 2H) , 6. 89 (s, 2H) , 4. 06 (t, 2H, J = 6. 8) , 3. 50 (t, 2H, J = 6. 8) , 1. 40 
(s, 18H) 

MS (FAB) : 875, 877, 879, 881 (M*+l) 

\Y&m (18' ) 1.5 g (2. 0 mmol) fc.ffc&fc (4) 0^i£i» lt^ 
(19*. )£0.70 g#fc 0 W40 %, 

'H-NMR (CDC1 3 , 300 MHz) : 8. 19 (d, 2H, J = 9. 0) , 8. 13 (d, 1H, J = 8. 3) , 7. 70 
(brd, 1H), 7.62 (d, 2H, J = 9.0), 7.11 (s, 2H), 6.84 (s, 2H), 6.63 (d, 1H, 
J = 1.8), 3.94 (t, 2H, J = 6.4), 3.46 (t, 2H, J = 6.4), 1.41 (s, 18H) 
MS (FAB) : 875, 877, 879, 881 (MM) 

ik&Vo 20 <D<£rf$ 

4 

it&Vl (19) 1.0 g (1.1 mmol) h (5) <D&&mt VXit&®} 

(20) £ 0. 56 g mtCo W 49 % 0 

'H-NMR (CDC1 3 , 300 MHz) : . 8. 50-8.47 (m, 2H), 8.33 (d, 2H, J = 8. 7), 7.76 (d, 
2H, J = 8. 7) , 7. 70-7. 60 (m, 3H) , 7. 46 (d, 2H, J = 7. 9) , 7. 32 (brd, 1H, J = 
8.3), 7.16-7.12 (m, 2H), 7.14 (s, 2H), 7.00 (d, 1H, J = 8.3), 6.79 (s, 2H), 
3.87 (t, 2H, J = 6.0), 3.83 (s, 4H), 2.76 (t, 2H, J = 6.0), 1.41 (s, 18H) 
MS (FAB) : 994, 996, 998 (M*+l) 

\\&m 20' 

(19' ) 0.20g (0.23 mmol) frbit&Vd (5) (D&J&fet LXfcG 

m (20* ) & 75 m g mc 0 &m 33 % Q 

'H-NMR (CDCI3, 300 MHz) : 8.43-8.41 (m, 2H), 8.17 (d, 2H, J = 9.0), 7.97 (d, 
1H, J = 8.3), 7.63-7.57 (m, 2H), 7.56 (d, 2H, J = 9.0), 7.49 (brd, 1H, J = 
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8.3), 7.31 (d, 2H, J = 7. 7), 7.16-7.12 (m, 2H), 7.08 (s, 2H), 6.79 (s, 2H), 
6.72 (d, 2H, J= 1.1), 3.74 (t, 2H, J = 6.2), 3.71 (s, 4H), 2.74 (t, 2H, J 
= 6. 2) , 1. 40 (s, 18H) 
MS (FAB) : 994, 996, 998 (MM) 

21 CD&f$ 

it&yo (20) 0.26 g (0.26 maoDfrfefc&lfe (6) ©^^iCltM 
(21) £ 98 mg mtCo 451* 35 %, 

'H-NMR (CDjOD, 300 MHz) : 8. 56 (brd, 2H, J = 4. 8) , 7. 98-7. 91 (m, 2H) , 7. 57 
(d, 2H, J = 7.9), 7.46-7.41 (m, 2H), 6.94-6.81 (m, 3H), 6.73 (s, 2H), 6.56 
(s, 2H), 4.48 (s, 4H), 3.50 (t, 2H, J = 5.5), 3.29 (t, 2H, J = 5. 5) 
MS (FAB) : 641, 643, 645 (M*+l) 

(20' ) 0.20g (0.20 mraol)tf>Mb£#> (6) <D&f$Lmb PlttfC VX4t& 
m (21' )£58 mg#fc„ JR^26 %, 

'H-NMR (CD 3 0D, 300 MHz) : 8. 45-8. 43 (m, 2H) , 7. 93-7. 88 (m, 2H) , 7. 58 (d, 1H, 

J = 8. 6), 7.50 (d, 2H, J = 7.9), 7.45-7.41 (m, 2H), 6.72 (s, 2H), 6.73-6.88 

(m, 1H), 6.58 (s, 2H), 6.01 (d, 1H, J = 1.8), 4.30 (s, 4H), 3. 27 (t, 2H, J 
= 5. 7) , 3. 06 (t, 2H, J = 5. 7) 
MS (FAB) : 641, 643, 645 (M*+l) 

K&m 22 <D$f& 

it&Vo (12) 140 rag (0. 13 mmol) %T± h - hi) /H0 ml Cfili L % > 
?A0. 19 g (0.30 mmoD^iP^fc^, MfcffiM 28 /z 1 £'> U"f oflp^fco MM. ' 

^yAT-MMt-C-fb^ (22) 79 mgZmtz. 1R^94 % 0 
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'H-NMR (CDClj, 300 MHz) : 8.51-8.49 (m, 2H), 7.73 (d, 1H, J = 8. 4), 7.60-7.54 
(m, 2H), 7.31 (d, 2H, J = 7.7), 7.15-7.11 (m, 2H), 7.05 (d, 2H, J = 2.2), 
6.96 (d, 2H, J = 8.6) , 6.80 (dd, 2H, J = 2. 2, 8.6). 6.77-6.74 (m, 1H), 6.48 
(br, 1H), 6.02 (d, 1H, J = 1.7), 3.86 (s, 4H), 3.06 (br, 2H), 2.82 (t, 2H, 

« 

J = 5. 1), 2.31 (s, 6H) 

* 

±ie#j i x*&it&&m 6 Rxtm 2 i?ftin\&m 12 zm^xM&J *^iztt~r 

SiiiRttSrflMffiLfCo M*<D&m4 (5 M MXfi5 mM) %<at? 100 mM HEPES 
ffififfi. (pH 7. 5) 5^ M (Dit&m 6 12 &M%., 4k&® 6 fcO^T \t 

491 nm, £3fc$S 513 nm b Ifc^fe 12 (COV^TfiStl^fi 492 nm, 
■*3t«ft 514 nm i L"C£ft#*fc«l£Lfc. 3g*«r*10 «fc&*6) RVI 
2 0 (-fk-B-^12) (C^-r o £fc, @^©#Ji-r^->'(lMM3?.(i 5mM)^-a-tf lOOmM 
HEPES ffltW®. (pH7.5)^{C 1 (Dit&QB 21 ©S^S 505 nm, 

522 nm b LX%ft%ZJ&*fflfcLtc 0 S*£!&3 EUC*"*-. . 

« * tct*# ^ ft v * c b h w h frx- h z . 
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5tiH<Dfc&tB 6 , 12, X\t ACF-1 11-40325 #©HJ6W 1 lift 

£#(20)fc LtE^t^iifcatttJKyT^^tt^SrWI-*^*) 100 mM 

HEPES (pH 7.5)<P\Z&&4*y i&l&Mg. 5 mM, 50/xM) x *3tSSS*ffll 

£Lfc 0 ft**6l!:oV^Tr±aiBft* 491nm, fkftfe& 513nm£U <t&®12 
JCOV^TttlbfiStS 492nm^3teftS514nmt UACF-l^oV^T»±®SS[S 495 
nm, 515 nm i LT**3M£«r«3e Lfc c 4 B Sit, 

8£ttf4*B*t£3te3fi£&*"fo -©^?>W?)^i ACF-l 

CH 3 

H 3 C-N N-CH 3 




ACF-1 

me 

5/iM -fb-o-^l 12, ACF-1 , X\t Newport Green (Handbook of 

Fluorescent Probes and Research Chemicals, 6th Edition by Richard P. Haugland, 
pp. 531-540) 100 mM HEPES W€M (pH 7. 5) <Djg^©ffi&M 

)XlX.iZk%<D%ftm&<Dmt&WfeLiZo it£VB 6 iCD^X 491 nm, 

513 nm t L, it&Vo 12 fcO^X 492 nm, £3fc$Eg 514 nm 
t L, ACF-1 U:oV*Tttfi|j8ifci& 495 nm, ^ftl&g 515 nm t t, Newport Green 
fco^TttfibfiSfcft 505 nm, ISft&g 530 nm LT*3t!ft«SrfflJ& tfc 0 fe* 
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h<ox*'foZ> 0 *%m<ofc&yo 6 RWk&Va 12 L1t 0 -fb 

*aCC*>Swi:^IiEW$ix*:. 
#J7 

ph ©as^bicjrrs^* 12 xif^ft 21 ^ ^en h<r>m&$k&<Dik%fam<D®. 

'fkSrli^fCo -fb-^fe 12 |:o^t|Jig$ft 492 nm, 514 nm £ U 4b 

£fc 21 tCO^TttajBJfcft 505 nm, ftft&ft 522 nm t bT3£ L 

100 mM Cl 2 CHC00H-Cl 2 CHC00Na MiffiS (pH 2. 0) 
100 mM ClCHjiCOOH-ClCH^OONa WMffi. (pH 3. 0) 
100 mM AcOH-AcONa WiffiW. (pH 4. 0, 4. 5, 5. 0) 
100 mM MES (pH 5. 5, 6. 0, 6. 5) 

100 mM HEPES JIffift (pH 7. 0, 7. 5, 8. 0) 
100 mM CHES (pH 8. 5) 

■ 

#18 

(i) y yy/^ 

« 
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B.f& : 124 mM NaCl, 1. 25 mM Na^PO^ 2. 5 mM KC1, 2 mM CaCl 2% 
26 mM NaHC0 3> 1 mM MgCl 2> 10 mM j//W=i— * 

(2) jfcjfiLjS V l/?JVm 

: 124 mM NaCl, 1. 25 mM NaHjPO^ 2. 5 mM KC1 X 2 mM CaCl 2 , 
26 mM NaHCOj, 1 mM MgCl 2> 10 mM 2-ft^r^^/l'3-^ 

(3) 3 y y- !) y^i 

: 124 mM l. 25 mM NaH 2 P0<, 2. 5 mM KC1, 0. 5 mM CaCl 2 , 

26 mM NaHCOj, 2. 5 mM MgCl 2 ^ 10 mM ^a- X 

*7<< xoMMRTfifflMtem? y yt t /i<mi$1£\c, 95% o 2 / 5% co 2 £/<>Oult 

!>^^-7^ (200-250 g% m)*^-T;vx-mmLtc 0 , mmLit&s ± 

tz^v y-u y^fj^mt, h^tctfc^ y y ^y/^^rSc^o* 

fcS'*- i^±^fc*^SftS:§J I? fttftzM., NUBS: ft >9 *A*-7V>TigJiS£& 
5UiLfe 0 $tJi£*3^±{c^iJ:T, e^SHSfcoTH^U o— *y — *?>ff- 
— ■ C 300 m <Diiilci^ofc 0 30 < Cl::fofcfca6fc y ^^^ic^^-r ^ LfcflSJfSfcA 

4k&®>22 £DMS0K:&3&»Lfc 10 mM*ft«r, y lO/zM fcjfrf? 

Vt^o S'J<7>y ^y^t3^U#X.T30^P> 1 B»m 30#g&Sfcfrbfc&{C, 

(^-y IX-70) -Cfirofc (*T^k>X : 4fg, 9- : 505 nm) 0 

ft 

* 

y ^^>^(95 % 0 2 + 5 % C0 2 : 2 # (Hl^^ 01 00. 00 frb 02 00. 
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00) >^jfaj?!) >^*/W&(95 % N 2 + 5 % C0 2 £/^>) : 10 ft (H^*03 00. 

00 frb 12 00. 00) >]) lstf/\si&(95 % 0 2 +5 % C0 2 £/^7» : 4 ft (m$t 

* 13 00. 00 f)> h 16 00. 00) 

»8@^-TJ;5K:, {fejfiMttgL CA1 M (H*l, 2, 3) T-# 
t*t<*3t»«*SJt*Lfc. GA3S% (0*4), tiftm (111*6, 7) -C<feg 

Lfc, ^7 7©tt«j»4, S!l3fe§a*&NF (0.00 sec) 1. 00 

t 

<b«rjEitttai^r5fcje>©wifit Lxm#>xmmxhz> 0 
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l f TffiO— «S:(IA)XWt(IB) : 




* 

X 2 

X'-N-IcHj-CHj-N^CHj-CHj-N^ (A) 

X 3 X 4 

R 3 &tf R 4 te^^Mife^KiTkfif J^;m^ a ^ L ; R 5 &tf R 6 tt-tive 

2. TIE©-jR5$(II) : 
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3 . R 17 RXf R 18 #*3HJK-?>T»*) -5 It #<DfSBf| 2 «KfE*fe<Dte^&Xti:*:tf>|& 0 

* • 

5. TIE©— «^:(IIIA)Xf4(IIIB) : ' 




(5**, R 2, ^t/R 22 «^tbeMjfeS:(C7K^mi 1 X«Tf2Wf:(B) : 
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X 11 - 



X 12 

I 



N-jcH 2 -CH 2 -Nj^— (CH 2 -CH 2 -N 




14 



(B) 



V/Xr* fvi^ X\tT % J mvVm&ZTF U p RXfi q tt**b*h4ft£K: 0 Xlt 1 

Y ft-CO-NH-Xf £-NH-CO-£^ L ; R 23 &tf R 24 fi-ti^^tl^^Z:^C7K^J®i : •X^ ; ±/^ n ^* 

o 
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